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に与える影響について検討した．約 150 g のウィスター系雄ラットを用いた．走運動は，ラッ
































研 究 方 法
　1．実験動物



































ら 22 G の針を用いて 3.5 ml の血液を採取した．採
取した血液は，血液 1.0 ml に 45 単位のヘパリンナ
トリウムを，2.0 ml の血液に 3.2％のクエン酸ナト










Table 1　 Time courses low and high speed 

















を 400 G で 5 分間の遠心分離後，得られた上清を多
血小板血漿（platelet-rich plasma : PRP）とした．
PRPを採取した残りの血液を再び 2,300 G で 5 分間
遠心分離し，その上清を乏血小板血漿（platelet‒









定を行う直前に，PRP の血小板数が血漿 1μl あた





コステロンは，Assay Max Corticosterone ELISA 
Kit（AaayPro LLC）を用いて測定を行った．本キッ






PRP を 270μl 取り，37℃で予備加熱した後，アゴ





塊は直径 9～ 25μm，中凝集塊は直径 25～ 50μm，















Fig. 2　Time progress and the summary of the experiment





















































Control 47.1±4.20 639.0±8.00 4.8±1.10 40.8±0.15 138.0±14.00 2.8±0.85 1.2±1.05
Low speed 48.9±2.60 637.0±19.00 4.3±1.10 40.9±0.75 144.0±15.00 2.5±0.35 8.0±0.41＊
High speed 51.1±2.45 656.0±21.00 4.8±1.60 43.4±0.35 147.5±14.50 3.9±3.90 8.3±0.75＊
（Each group n＝5, mean±SE: ＊p＜0.05）
PLT: platelet, RBC : red blood cell, WBC: white blood cell, Hct : hematoclit
BSL : blood suger level, LAV: lactic acid value, QWL: quantity of water loss
Fig. 3　 Blood ﬂuidity immediately after two kind of 
exercise when heparin as was used anticoag-
ulant
※shows the statistical signiﬁcance at the level of p ＜
0.05 （Each group n＝5, mean±SE）
Fig. 4　 Blood ﬂuidity immediately after two kind of 
exercise when EDTA was used anticoagulant
※shows the statistical signiﬁcance at the level of p ＜








































Fig. 5　 Platelet aggregation by the Light Transmis-
sion Method using PA-20
It shows the degree of muddiness of PRP just after 
two kind of exercise. （Each group n＝5, mean）
Fig. 6　 Platelet aggregation by the Scattered-Light 
Method using PA-20
It shows the changes of Platelet aggregation soon af-
ter two kind of exercise. It shows the corelation of 
large size Platelet aggregation and aggregation abili-
ty. ※shows the statistical signiﬁcance at the level of 
p ＜ 0.05（Each group n＝5, mean）
Fig. 7　 The plasma corticosterone levels soon after 
two kind of exercise measured by ELISA
※shows the statistical signiﬁcance at the level of p ＜
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DIFFERENTIAL RESPONSIVENESS OF BLOOD FLUIDITY BY  
DIFFERENT TREADMILL RUNNING SPEEDS IN RAT
Tetsuya KUBO, Shintaro ISHIKAWA, Hiroshi FUJIWARA,  
Naomi MIMURA, Masataka SUNAGAWA, Takao SATO  
and Tadashi HISAMITSU
Department of Physiology, Showa University School of Medicine
　Abstract 　　 A decrease of blood ﬂuidity is known to be one of the factors causing cardiovascular 
disorders.  The circulatory system is under the control of the autonomic nervous system and the endo-
crine system through modulation of peripheral vessel resistance and cardiac output.  Furthermore, blood 
viscosity, which varies according to the state of platelet aggregation, leukocyte adherence and erythro-
cyte deformability also aﬀect blood ﬂuidity.  We have reported that blood ﬂuidity shows dynamic changes 
by restraint stress, acupuncture stimulation, adrenaline receptor agonists and antagonists.  In the present 
study, the inﬂuence of diﬀerent treadmill running speeds, on blood ﬂuidity and platelet aggregation were 
examined in the rat.  SPF male Wistar rats weighing 150 g were used.  The experimental animals were 
given high or low speed run load about 75 minitues for once a day using a treadmill for animals; in the 
control group, the same period and environment were given.  Blood samples were mixed with heparin, 
EDTA-2K or sodium citrate as anticoagulant.  Blood ﬂuidity was measured with a Micro Channel Array 
Flow Analyzer（MC-FAN）.  A PA-20 examined platelet aggregation by the reaction to ADP, which ac-
tivates platelets for aggregation.The high speed run loaded rats showed a lengthen blood passing time （p
＜ 0.05） and a signiﬁcant increase of large-sized aggregates of platelets （p ＜ 0.05）.  High speed run load 
decreased blood ﬂuidity at least through the increase of platelet aggregation.
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